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(54) LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PURPOSE: To enable reproducing of color in specified 
ranges respectively with plural systems having different 
color reproducing ranges to be conducted by storing 
color compensation constant in accordance with 
standards of various signal systems and compensating a 
hue corresponding to standards of each signal systems. 
CONSTITUTION: For instance, a primary signal of G is 
inputted to a system discriminating circuit 4, it is 
discriminated that which system is used for the signal by 
this system discriminating circuit 4, and the result is 
inputted to a microcomputer 5. The microcomputer 5 
gives a constant to gain adjusting circuits 14-16, 24-26, 
34-36 from a constant decision circuit 6 corresponding to 
each system in accordance with the result. Also, an 
output from a lamp time circuit 7 which measures used lamp time is given to the 
microcomputer 5, and a compensation constant caused by waste of the lamp is given to gain 
adjusting circuit 14-16. 24-26, 34-36, Matrix circuits of G, B, R are fomied with gain adjusting 
circuit 14-16, 24-26, 34-36 and adders 11, 21, 31, and three colors are mixed with desired 
ratio. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9|e9Me9|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An optical separation means to divide into three components of red, green, and blue at 
least the light from red, green, the light source that emits the light of three blue components, 
and the light source concerned. Green [ which were separated by the optical separation means 
concerned / the red, green ], In a liquid crystal projector equipped with the projector lens which 
carries out expansion projection of a liquid crystal display means to be inserted into the optical 
path of the light of three blue components, and to modulate the light of said three components 
according to image information, a photosynthesis means to compound optically the light of three 
components which penetrated the liquid crystal display means concerned, and said image 
information The liquid crystal projector which comes to have the means which stores the hue 
amendment constant according to the specification of various signal systems at least, and 
carries out hue amendment corresponding to the specification of each signal system. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal projector which performs color 

display using the light source, a liquid crystal panel, and a projector lens. 

[0002] 

[Description of the Prior Art] Conventionally, the projection mold liquid crystal display which can 
perform image display of a big screen as a liquid crystal display is known. The light emitted from 
the light source is irradiated on a liquid crystal panel, and by making the optical image 
corresponding to a video signal form in this liquid crystal panel, it consists of this projection mold 
liquid crystal display so that it may be made to penetrate by performing an exposure luminous- 
intensity modulation, incidence of that transmitted light may be carried out to a projection lens 
and expansion projection of said optical image may be carried out at a screen. 
[0003] In such a projection mold liquid crystal display, as it is shown in the block diagram of 
drawing 7 when displaying a full color image for example, the light emitted from the light source 
101 For example, a reflector is turned to an one direction by the reflector 102 formed in the 
paraboloid. After omitting a heat ray and ultraviolet rays with a filter 103, G primary lights (green 
light) are separated by the G reflective dichroic mirror 104, and R primary lights (red light) and B 
primary lights (blue glow) are separated by the R reflective dichroic mirror 105. 
[0004] After being reflected by the reflective mirror 1 06, incidence is carried out to the 
condensing lens 107 for G systems, it is condensed, and incidence of the G primary lights 
separated with the G reflective dichroic mirror 104 is further carried out to the liquid crystal 
panel 108 for G systems. And after intensity modulation is carried out with the optical image 
corresponding to the video signal of G system formed in this liquid crystal panel 108, the R 
reflective dichroic mirror 109 and the B reflective dichroic mirror 110 are penetrated from a 
liquid crystal panel 108, incidence is carried out to the projection lens 111, and expansion 
projection is carried out at a screen 112. 

[0005] Incidence is carried out to the condensing lens 113 for R systems, it is condensed, and 
incidence of the R primary lights separated with the R reflective dichroic mirror 105 is further 
carried out to the liquid crystal panel 114 for R systems. And after intensity modulation is 
carried out with the optical image corresponding to the video signal of R system formed in this 
liquid crystal panel 114, incidence is carried out to the R reflective dichroic mirror 109 from a 
liquid crystal panel 114, after being reflected here and compounded with the optical image of G 
system, the B reflective dichroic mirror 110 is penetrated, incidence is carried out to the 
projection lens 111, and expansion projection is carried out at a screen 112. 
[0006] With the R reflective dichroic mirror 105, ******** B primary lights After penetrating the 
condensing lens 115 for B systems, incidence is carried out to the liquid crystal panel 116 for B 
systems. After intensity modulation was carried out with the optical image corresponding to the 
video signal of B system formed in this liquid crystal panel 116, Incidence is carried out to the B 
reflective dichroic mirror 1 10 through the reflective mirror 117 from a liquid crystal panel 116, 
after being reflected here and compounded with the synthetic optical image of G system and R 
system, incidence is carried out to the projection lens 111, and expansion projection is carried 
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[001 6] When the primary color B of the primary color G of the primary color R of a chromaticity 
(xR, yR) and brightness YR, a chromaticity (xG, yG), and brightness YG, a chromaticity (xB, yB), 
and brightness YB is obtained similarly, (x, y) of the color mixture of the three colors, and . 
brightness Y can be expressed like the following formula 2. 
[0017] 
[Equation 2] 

Yb Yc Y, 
Xi + Xfi + Xb 

ya ye ya 

x= 

Yb Yg Ya 

+ + 

yR ye y* 

Yb + Yc + Ya 

y= 

Yb Yb Yb 

+ + 

Yr Ye y> 

Y=Yi+Yc+YB 

[0018] (x, y), and Y become the chromaticity of the white at the time of carrying out color 
mixture of R, G, and the B, and brightness. When a definition is given like a formula 3 as a 
stimulus value here, x and y can be expressed like a formula 4 using k. 
[0019] 
[Equation 3] 

Y, Yc Ya 
k. (= _X . kg (= ) , k, (= _X 

yi y« ya 

[0020] 
[Formula 4] 

ka Xi + kg Xc -hlCa Xb Yi + Yc + Yb 
x= y= 

ki + k« + kB , ki + kc + kB 



ki yi + kfi yc + kayi 



ktt4-k« +ki 
(4) « 



[0021] a basis with the formula 2 of the above [ the white which will be obtained if the above- 
mentioned chromaticity of R, G, and B and brightness are assumed to be what was obtained by 
the liquid crystal projector which does not perform circuit-amendment at all here ] too — 
becoming . 

[0022] Since it is determined by the parameter of optical element components about (xR, yR), 
(xG, yG), and (xB. yB), modification by circuit-amendment is impossible, but since it is possible 
to control the brightness YR, YG, and YB of each monochrome in circuit, it is clear that the 
balance of this is changed and a white color temperature can be controlled. 

[0023] Next, the case where G monochrome is displayed, for example is considered. Although the 
chromaticities and brightness which are obtained by usual are (xG, yG), and YG, when a part of 
signal of G is intentionally mixed to the video signal of R and B and the permeability of light is 
given to the liquid crystal panel of R and B, the chromaticity and brightness which are obtained 
are too expressed with a formula 2. 
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kti Xr + kiG Xc + kiB Xb kn + ki6 ye + kE, yj 
xit= — : yiT= 

kRi + ki«H-kRB , kii + kic + kii 

[0036] It is a constant by the side of the circuit which realizes the constant k which is alike and 
is calculated more. 

[0037] This invention amends by constituting companion a radical by realizing a circuit for each 
formula mentioned above. Drawing 1 shows the example of a fundamental circuit which realizes 
the above. Actuation of this circuit is explained below. 

[0038] Since the gamma correction is performed according to the property of CRT, a reverse 
gamma correction is performed in the reverse gamma correction circuits 1, 2, and 3, 
respectively, and the primary signal of G, B, and R which have been first sent from the circuit of 
the preceding paragraph is re-amended by the linear condition. 

[0039] And the gain adjustment of the primary signal of G, B, and R which were re-amended by 
the linear condition is carried out in the gain equalization circuits 14-16, the gain equalization 
circuits 24-26, and the gain equalization circuits 34-36, respectively. And the primary signal of G, 
B, and R by which the gain adjustment was carried out is given to adders 11, 21, and 22, 
respectively, and three colors are mixed at a desired rate. That is, in a linear field, with the gain 
equalization circuits 14-16, 24-26, and 34-36 and adders 11, 21, and 22, the matrix circuit of G, 
B, and R is formed and it mixes at the rate of a request of three colors. The example of the 
video signal acquired at this time is given to drawing 4 as an example. Then, in order to return a 
video signal to the original condition, a gamma correction is applied in the gamma correction 
circuits 13, 23, and 33, respectively, and an amendment signal is sent to the circuit of the next 
step. And finally, it is projected on G, B, and R which were mixed at a desired rate on a screen, 
and they can obtain a desired chromaticity. 

[0040] Drawing 2 prepares two or more sets of constants K of the matrix shown in a formula 7, 
and is the block diagram showing the important section of this invention constituted for the 
business which is doubled with that color reproduction range according to an input signal, and 
which carries out appearance control. In this example, two or more constants K of the matrix 
shown in the formula 7 mentioned above in the parameter input circuit 6 construct, and are 
stored. And for example, the primary signal of G is inputted into the method distinction circuit 4, 
it distinguishes which method it is and that result is given to a microcomputer 5 in this method 
distinction circuit 4. According to the result, a microcomputer 5 corresponds to each method 
from the constant decision circuit 6, and a constant gives it to the gain equalization circuits 14- 
16, 24-26, and 34-36. Moreover, the output from the lamp time circuit 7 which measures the 
time of a lamp is given to a microcomputer 5, and the amendment constant by consumption of 
this lamp is also given to the gain equalization circuits 14-16, 24-26, and 34-36. With the gain 
equalization circuits 14-16, 24-26, and 34-36 and adders 11, 21, and 22, the matrix circuit of G, 
B, and R is formed and it mixes at the rate of a request of three colors. Then, in order to return 
a video signal to the original condition, a gamma correction is applied in the gamma correction 
circuits 13, 23, and 33. respectively, and an amendment signal is sent to the circuit of the next 
step. And finally, it is projected on G, B, and R which were mixed at a desired rate on a screen, 
and they can obtain a desired chromaticity. 

[0041] the difference between the color reproduction range in case this invention is not included 
in drawing 6 , and the color reproduction range at the time of adopting this invention was shown 
— it is shown. This drawing 6 is the result of doubling the color reproduction range with the 
chromaticity specification of Hi-Vision using this invention. As the original design, the color 
reproduction range [ a little ] larger than the color reproduction range of Hi-Vision is secured by 
optical system, and it turns out that doubling with specification by the amendment circuit is 
possible. 

[0042] The block diagram of the drive circuit of the liquid crystal projector which contains this 
invention in drawing 5 is shown. It explains per actuation of the drive circuit shown in drawing 5 - 
First, a luminance signal (Y) and a color-difference signal (PB, PR) are changed into an RGB 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9Me9Me shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the liquid crystal projector which performs color 
display using the light source, a liquid crystal panel, and a projector lens. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the projection mold liquid crystal display which can 
perform image display of a big screen as a liquid crystal display is known. The light emitted from 
the light source is irradiated on a liquid crystal panel, and by making the optical image 
corresponding to a video signal form in this liquid crystal panel, it consists of this projection mold 
liquid crystal display so that it may be made to penetrate by performing an exposure luminous- 
intensity modulation, incidence of that transmitted light may be carried out to a projection lens 
and expansion projection of said optical image may be carried out at a screen. 
[0003] In such a projection mold liquid crystal display, as it is shown in the block diagram of 
drawing 7 when displaying a full color image for example, the light emitted from the light source 
101 For example, a reflector is turned to an one direction by the reflector 102 formed in the 
paraboloid. After omitting a heat ray and ultraviolet rays with a filter 103. G primary lights (green 
light) are separated by the G reflective dichroic mirror 1 04, and R primary lights (red light) and B 
primary lights (blue glow) are separated by the R reflective dichroic mirror 105. 
[0004] After being reflected by the reflective mirror 106, incidence is carried out to the 
condensing lens 107 for G systems, it is condensed, and incidence of the G primary lights 
separated with the G reflective dichroic mirror 104 is further carried out to the liquid crystal 
panel 108 for G systems. And after intensity modulation is carried out with the optical image 
corresponding to the video signal of G system formed in this liquid crystal panel 108, the R 
reflective dichroic mirror 109 and the B reflective dichroic mirror 110 are penetrated from a 
liquid crystal panel 108, incidence is carried out to the projection lens 111, and expansion 
projection is carried out at a screen 112. 

[0005] Incidence is carried out to the condensing lens 113 for R systems, it is condensed, and 
incidence of the R primary lights separated with the R reflective dichroic mirror 105 is further 
carried out to the liquid crystal panel 114 for R systems. And after intensity modulation is 
carried out with the optical image corresponding to the video signal of R system formed in this 
liquid crystal panel 114, incidence is carried out to the R reflective dichroic mirror 109 from a 
liquid crystal panel 114, after being reflected here and compounded with the optical image of G 
system, the B reflective dichroic mirror 110 is penetrated, incidence is carried out to the 
projection lens 111, and expansion projection is carried out at a screen 112. 
[0006] With the R reflective dichroic mirror 105, ******** B primary lights After penetrating the 
condensing lens 115 for B systems, incidence is carried out to the liquid crystal panel 116 for B 
systems. After intensity modulation was carried out with the optical image corresponding to the 
video signal of B system formed in this liquid crystal panel 116, Incidence is carried out to the B 
reflective dichroic mirror 110 through the reflective mirror 1 17 from a liquid crystal panel 1 16, 
after being reflected here and compounded with the synthetic optical image of G system and R 
system, incidence is carried out to the projection lens 111, and expansion projection is carried 
out at a screen 112. 

[0007] By the way, in a liquid crystal projector with the optical system shown in drawing 7 , the 
color reproduction range is expressed on xy chromaticity diagram of CIE, as shown in drawing 8 . 

[0008] The chromaticity in three primary colors on this chromaticity diagram and brightness are 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.5WesMc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it becomes realizable 
[ the projector in which color reproduction can do two or more methods with different color 
reproduction range in each appointed range ]. Moreover, if the constant for which it was suitable 
beforehand is set up also to aging of whenever [ by aging of a lamp / foreground-color ], you 
make it a lamp timer etc. interlocked with, and amendment of a color is possible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, according to secular change of the emission 
spectrum of the optical variation of each element component, or a lamp etc., the color 
reproduction range will change with each projectors, and will change according to the use years 
of a lamp also in the same projector. 

[0010] Moreover, in a projector with the optical system designed so that the chromaticity 
specification of a Hi-Vision signal might be suited, for example, when the NTSC signal from 
which chromaticity specification differs is inputted, a different color is reproduced and it does 
not become an original color in exact semantics with the projector which can make both 
methods serve a double purpose. 

[0011] This invention aims at offering the projector in which color reproduction can do two or 
more methods with different color reproduction range in each appointed range. 



[Translation done.] 
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* NOTICES * 
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MEANS 



[Means for Solving the Problem] The light source to which the liquid crystal projector of this 
invention emits the light of three components of red, green, and blue at least. The red separated 
by optical separation means to divide the light from the light source concerned into three 
components of red, green, and blue, and the optical separation means concerned, In a liquid 
crystal projector equipped with the projector lens which carries out expansion projection of a 
liquid crystal display means to be inserted into the optical path of the light of green and three 
blue components, and to modulate the light of said three components according to image 
information, a photosynthesis means to compound optically the light of three components which 
penetrated the liquid crystal display means concerned, and said image information The hue 
amendment constant according to the specification of various signal systems is stored at least, 
and it comes to have the means which carries out hue amendment corresponding to the 
specification of each signal system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.9Me9Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] By preparing two or more sets of color correction constants of two or more methods, 
according to an input signal, it can double with the color reproduction range, and appearance 
control can be carried out 



[Translation done.] 
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EXAMPLE 



[Example] First, it explains per principle of this invention, a x-y chromaticity-diagram top — 
setting — ** (x1, y1) — the chromaticrty (x3, y3) of the color mixture of the coordinate to say, a 
color with brightness Y1, and a color with the coordinate of (x2, y2) and brightness Y2 and 
brightness Y3 can be expressed as shown in the following formula 1. 
[0015] 
[Equation 1] 

Yi Ya 

Xi + 3C| 

yi y« Yi + Y. 

Yi Ya Yi Y, 

+ + 

yi yt p yi y« 

Y=Yi+Y, 

[0016] When the primary color B of the primary color G of the primary color R of a chromaticity 
(xR, yR) and brightness YR, a chromaticity (xG, yG), and brightness YG, a chromaticity (xB, yB), 
and brightness YB is obtained similarly, (x, y) of the color mixture of the three colors, and 

brightness Y can be expressed like the following formula 2. ... 

[0017] 
[Equation 2] 

Yb Yc Yb 
Xi + x« + Xb 

ya yc ye 

X= 

Yb Yg Yb 

+ + 

Yz yc ye 

Yb + Yc + Yb 

y= 

Yb Yb Y. 

+ + 

y» ys yo 

Y==YB+Yfi-I-YB 

[0018] (x, y), and Y become the chromaticity of the white at the time of carrying out color 
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[0029] The example of the processing in a video signal is shown in drawing 3 . Drawing 3 is the 
case where mix B in the case of G display, it mixes 20% and 30% of G signal respectively to R, 
and the stimulus values kR and kB are realized. 

[0030] What is necessary is considering the case where not only G but B and R are amended, 
just to be able to form a matrix as shown in a formula 7. 
[0031] 
[Equation 7] 



S' 


(G) 




KcG, 


Kb«> 






s 


(G) 


S' 


(B) 






Kbb« 


KiB 


■ 


s 


(G) 


s* 


(R) 








Kit 




s 


(G) 



[0032] Here. K is [0033] when the target chromaticity of G, B, and R is set to (xRT, yRT), (xGT, 
yGT). and (xBT. yBT). 
[Equation 8] 

kcK Xr + ktc xc + kcB Xb k«i yi + kcc Vc + kc, y, 
Xct= yi;i= — 

kcR "V" keii H~ kfi B » kci "i" koc 'f'kfiB 

[0034] 
[Equation 9] 

kai Xb + k»g Xg + ksB Xb kai yi + kic y^ + kei yB 

XBr= yBT= 

kai + kas + kaB » kaa + kBfi+kBB 

[0035] 

[Equation 10] 

ki, Xi + ktG Xg + kiB Xb kat y e + kic Ya + kgB ya 

Xir= yiT= 

kaa + kafi + kaa , kat + kic+kaB 

[0036] It is a constant by the side of the circuit which realizes the constant k which is alike and 
is calculated more. 

[0037] This invention amends by constituting companion a radical by realizing a circuit for each 
formula mentioned above. Drawing 1 shows the example of a fundamental circuit which realizes 
the above. Actuation of this circuit is explained below. 

[0038] Since the gamma correction is performed according to the property of CRT, a reverse 
gamma correction is performed in the reverse gamma correction circuits 1, 2, and 3, 
respectively, and the primary signal of G, B, and R which have been first sent from the circuit of 
the preceding paragraph is re-amended by the linear condition. 

[0039] And the gain adjustment of the primary signal of G, B, and R which were re-amended by 
the linear condition is carried out in the gain equalization circuits 14-16, the gain equalization 
circuits 24-26, and the gain equalization circuits 34-36, respectively. And the primary signal of G, 
B, and R by which the gain adjustment was carried out is given to adders 11, 21, and 22, 
respectively, and three colors are mixed at a desired rate. That is, in a linear field, with the gain 
equalization circuits 14-16, 24-26, and 34-36 and adders 11, 21, and 22, the matrix circuit of G, 
B, and R is formed and it mixes at the rate of a request of three colors. The example of the 
video signal acquired at this time is given to drawing 4 as an example. Then, in order to return a 
video signal to the original condition, a gamma correction is applied in the gamma correction 
circuits 13. 23, and 33, respectively, and an amendment signal is sent to the circuit of the next 
step. And finally, it is projected on G, B, and R which were mixed at a desired rate on a screen. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a hue amendment circuit showing the principle of this 
invention. 

[Drawing 2] It is the block diagram of a hue amendment circuit showing the important section of 
this invention. 

[Drawing 3] It is the mimetic diagram showing the example of signal processing for displaying 
amended G. 

[Drawing 4] It is the mimetic diagram showing the example of the video signal after the hue 
amendment circuit in drawing 1 was mixed 

[Drawing 5] It is a liquid crystal projector drive circuit block diagram using this invention. 
[Drawing 6] It is the mimetic diagram showing the color reproduction range amendment before 
and after amendment. 

[Drawing 7] It is the optical arrangement block diagram of a general liquid crystal projector. 
[Drawing 8] It is the mimetic diagram showing the color reproduction range displayed by the 
projector. 

[Description of Notations] 

4 Method Distinction Circuit 

5 Microcomputer 

6 Parameter Input Circuit 

7 Lamp Time Circuit 

14-16, 24-26, 34-36 Gain equalization circuit 
11. 21. 22 Adder 



[Translation done.] 
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